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Abstract of JP5194597 

PURPOSE:To obtain a vaccine effective on 
protection against infection of infec tious bursal 
disease virus(IBDV), a producing method 
thereof and examining and diagnosing method 
for detecting existence of IBDV antibody in 
blood or body fluid of a chicken. 
CONSTITUTION :A vector integrated with a 
gene coding all of cleavage type virus 
structural proteins (VP2, VPS and VP4) of 
IBDV or at least either one thereof is 
manifested in a host cell and the obtained 
protein particles are used as an active 
ingredient to produce a vaccine. IBDV infection 
of a chicken is examined and diagnosed by 
immunologically detecting existence of IBDV in 
blood or body fluid of the chicken using the 
above-mentioned protein particles. 
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sa'j"f;i'XSij§seH (VP- 2. vp-4, vp- 

(VP-2, VP-4. VP-3) Oil>fe< tfevj-fn 

BDV) ©iss'i7'i';i'X«jiaeHcom xb^h 
ss!'>-r;i':!^«jSseso5fe© (vp-2. vp- lo 

4, VP- 3) 0'j>r3.< th^^'fni!fi--Z>(Dmi^> S3 

<D I BDv^l*o#^E*^6«^«t«^a•rsca:S;#sl 

[0 00 1] 

izmt^&^^y7'^^)=¥<:f7.iii^o-()v:^ (ibd 
V) ommm^^jv7.mjmBW (vp2. vp4, v 
P3) xtt-to-ffi*>6««ae«e^, -to 

Tjfe5VP2, VPS, VP40#gdRS:a-H-r5 
^-^J-fiB c D N Am < B-ecHKOJSe^'Sfi 

CO 0 0 2] 

BDV) HI 9 6 2mt^^Xi^m> ffiftSnfC^-fjU 
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©JSt^SrbViS!® I BDV©»4*<t)*^Hfc'bgS«)e 
[0 0 0 3] *j8t±-5^S^lf©S^§«)a*Sft/MS 

[0 0 04] 

[a£*©a«ii] «£*©7i'?^x msimt& 

[0 00 5] (1) IBDV7i'5^> 
I BDV®JS!3g©ffl®«'7i'f'>'SISlr;*:#<S':JTti 

5. I B D V ©»ieRfflitt1*fci^»©;*:^ t^^»©afc 

(Dmmm^^(D^^ifimzntmti> ^Timomstc 

jt*Ji&l/TViS: [XH:«f- (Edgar) . S. A. 
3- (Cho) . Y. , •^^X>:^ (P 

oult. Scl.). 44:1366 (196 5). 
X^T-yti- (Sunedeker) , C. 5. 71f7 
> ' (Avian Disease),! 

1:519-528 (1 96 7)], ;in6©yi'5^> 
e»^T©I BDV©^!**^^^!^-^*©^^)^^^ 

^tSjSJEtSitfcDLife: [xHj?- (Edgar) , 
S. A. t^a- (Clio) . Y. , t^^JVhU-'-^ 
'fX^X (Poult. Scl.). 52:492-4 

9 7 (1 9 7 3)]. ■€-:n?2:ne.©7i'5'>©^sefflB 

1 BDV-ef5»!UTV»S»«T, a.'Oa58©ll'^©^fT 

[0 0 0 6] -t-wll, «E^««lffllfi»r)iflsUfc'>'f ;v 
;^«c*^glf^ ffl ©a v^fr U 7 5^ > t UTffi^ 1 1 1> C 

M»$nS&»fc ['^'i>i'-y^-)V\i (Winter 
field), R. W. 71f7>-X'f>?-X (Av i 
an Disease), 13:548-557 (19 
6 9) . y^i-JVy'^ - (R a i n a 1 d 1) . A. 
e.. 7\f7> ' /^VaP- (Av 1 an Pat 
h. ) . 3 : 5 1 - 5 7 (1 9 7 4) . Jltl- h (Lu 
ke r t) , P. D. 5., 7 )'^')tl> ' 'J'e—fJV - 
-^'■^T^'Ji-'J- ' ^J-^-^ (Ame t. J. Ve t. 
Res). 36:539-540 (197 5)fi:f]o 

<-Di)-^u^m\zi^mt^t^f^,tLx&m&^^, yj 

:/ij+'?x8oi$**3^b;t W^^yy^ (Hopk i 

ns). I. G. Uit-^-'^T'Jt'J- •■9-'fX 
(Res. Vet. Sci. ), 27:260-2 
61 (197 9).XH7-X(Edowards), 
S. A. U-y— ^'•'^x'J :^'J -••!}■< X>;^ (R 



(3) 

3 

es. Vet. Sci.), 32:79-83 (198 

2) ] . ^<D\,-^<'Dis^<Dv^=}->\m^'SiXi\mmt-^ 

iIfPffl£^S;teA*o;fc l^X^'j h (Musket 

t) . J. c. e.. ^•r'J:^•J- • u-y— (ve t. 

Res.), 104:332-334 (197 9)]. 

[■7:;^^rs/ h (Mu s k e t t) . J. C. 6, '^xU 
. 1J4J— 51 (Vet. Res.). 104:33 
2-334 (1979),'fx(Ide), P. R. . 

iJ-rT^7y--^7-^}t^)-- 'J^-i-)V (Can. 
Vet. J.). 20:35-40 (197 9), -^y 
H (Wood), G. W. e., 7\i7> • /Vjay- 

(Avian Path,). 10:365-373 

(19 8 1)]. 

[0 0 0 71 zLti^mmi. mm.'pi/^xD&mK 

[0 0 0 81 (2) mm 

I BDVO^»r«lS77:/'J+"i7z8*^60'>-1')VX 
Tt>-5 ['fx (Ide) , P. R. . *:^-rw7>- 

'J'^ a >/^7T-r pix'C ;^ > (c a 

n. V. Com p. Med. ). 39:183-190 

(1 9 7 5)]. Sfc, >>'f;i/;^tffttii#{K©a!lj£'&^ 40 

[KifetLTiflJfflSnTtJS [^-I'UT'X (Phi 1 1 i 

p s) , w. E. Jr., y^ry-'f^P-x (av 

ian Disease) 25:1093-1097 
(19 8 1)]. il5SSJfa?»^»fl*tUTEL I S A 
(Enzime Linked Immunosorb 

e n t Assay) fejS¥Ttti:<fiJfflSnTViS 
H (Ma r qua r d t) , W. W. 6>, 7 

tf7> • (Av 1 an Disease) 

24:375-385 (198 0)]. ffljiTfffi*-^?! 
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t^iS {r\-if (Be rg) , N. W. , 7tf7>"/'?y 
ni>- (Avian Path.) 11:611-6 
14 (198 2) ] . 

[0 0 0 9] •>-l';i<'X®g^tb-^M«;»l^t"5#atl/ 
T, ||fcSRSS$*ID5oS*J65^rjS'^l8Wf»9Pfc!SSS 
S-BrE I D.oAi^Vi&nTViS. j£¥, J;OSNrMTJi 

DNA:/n-:/&*tffi&3nTVi5 [x-ftf;^ (Dav 
i s) , V. S. t-^'i)V (Boyle). J. A. , 
7bf7>*T-)'>'-X (Av i an Disease) 
34:329-335 (1 99 0), ^>^-V> 
(Henderson). K. S. H 
(Jackwood) . D. J. , 7lf7> • t-i" 
X (Avian Disease) 34:744-7 
48 (1990), i^^vi^'^vY (Jackwoo 
d) . D. J. '"^f 'J:^'J- • T-1'i'D/t-f;^•D^;- 
(Vet. Microbiol.) 24:253-2 
6 0 (1 9 9 0) ] . C^oa^BoaiStUTPC 
R(Polymerase Chain Reactl 
on) ©j6fflfc3^;i6nTViS [x'ftfX (Davi 
s) . V. S. ti?.-^)V (Boy 1 e) , J. A. . 7 
:J-Ut^*;W- A'f:ty5Xh'J- (Anal. Bio 
chemi. ) 1 89:35-3 9 (1 990)]. 
[0 0 10] (3) msX'0^)V7. 

I BDV(i!)iSJtf>'f;v;i^«l*8ass3- Htsis- 

FV> (Hudson) . P. J. 6. ^i'Ws'i'' 
7>";/ H • UU— 5^ (Nu c. Ac 1 d Res.) 
14:5001-5012 (198 6). ^-OV 
(Kibenge) . F. S. B. • 

>?x^7;i" Muu'J- (J. Gen. V 1 r o 
1.) 71:569-577 (199 0), '^-fU;^ 
(Bay 1 1 s s) , C. D. 5, V'f-iri[^--^'f ' 
}V ' \inui> - (J. Gen. Virol. ) 
71:1303-1312 (199 0)]. -t®!^, 
I BDVOO 0 2-7 3»OcDNA»rit*^:*:liM [7 
IfyH (Azad), A. A. Ifnaj;- (V 1 r 
ology) 1 4 9:1.9 0- 1 9 8 (1 9 8 6). 

(Azad) , A. A. 6, HODv?- (V i 
rology) 1 6 1:1 4 5- 1 5 2 (1 9 8 
7) , i|fa¥3 -5 0 0 6 0 1] [Ty^Wx'f 
(M a c r e a d i e) , I . G. '7i'5='> (V a 
ccine) 8 : 5 4 9 - 5 5 2 (1 9 9 0) ] i&!t 

[0 0 1 11 



(4) 

5 

[0 0 12] *fc, ^aoi BDV<^SOijSS£ttf?PR 

©. mmisii^mi^mmm^itib. K^mzil^■ii!KA 

S^oTVJS. EL I SAICiSjK^I=«^ttflSfi!TflS 

TSpJffi*ti^Vi. EL I SAKffltiSJtKtfi 

I BDV&iilsL/TfiiJSSrilfiUTVi^fc*, VK:?*^ 30 

& ft C -f JkX ^ D UK L ttn«/i 6> a: !6i . 

5 HIS ^z}m^^^^tbxmm^<oMm 

[0 0 13] iajftADNAate«JSSS«i7-rJl'Xi£ffit)!a: 

D. iS^\t'>lZ^!^(04iMi!>it>i. 
[0 0 14] ^-HTfitiOi^JiKS^S:®*, 
#«*»*>59£*fi[«fOTT> itt«9f^&afa. IBDV 
(D^mitU^^>t$>i> I Qttc®^ 1 iffflJtfi^ © c D 

vs*ie^75^6©seM©%;s*«£e.nfc, ^©se 
5;(;^ji;%m*i>ics^-r^©^?^&'r. )$m±mzn^ 
mz&±-^n^:LtiM.^^iaLft, riit>t>. ibdv 50 
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c D N Affl^^L/t^^a o ':7'i';i^:^a;siiaiia©s«iat* t 
tt. )ia^ttcsB*^bfciBDvstiiseR*j^st 
4S[ta3nTVifc. :i0i&.^^mzmMt\.xmmvit 

tZL:5 I BDV©iiSS;5^e>IIS:B&l?f •5i:t*^^j£)e.n 
fc. l^«lt^:©e?*EL I SA©fiSiUTffl 

vi/tt;i5. I BDV{c^*-rs'i'Sitn:#<istii©EL I 
SA©ffltcffiMH^*iSSii::t*«l.^ifc$nfc. if^H^i 

«I^»cS':^ViT2|!:5S9gS^-rStS-3fcfe©-e*D. 

I BDv©!e?*?«^sea®fi^«g«-r-5t>© 

[00 15] 

[KS*^S^1"'5fc6©^a] ±i2UfcSW©IIS©fe 
«)fc?43n&*56M®l«B*iIiitt^£=fi-r« I BDV®^ 
^t^«I^S6S®fiS©1^ii«. IBDV©?|l5^SSc 

D N A sia*.)i ^gfflft AA=^i n -^-f ssas-a- 
fciBBifi®«M±fii4'ti6saes*Jse«^bfc)a^** 

[0 0 16] *^0jc*vJT'^^^'-c»*)i*n.5a 
tt I B D vc4^a$n«) c/'f e tf#tflcoE 

S}i^^n;^V5*^ #tiio 0 2 - 7 3^ [7>f;w;^ (f 

lrth).K. J. . :t-Xh5'J7>-'<rU:fU 
- • i^^-i-JV (Au St. Vet. J.), 50:1 
28-130 (1 97 4), ST-CW [a-M>n- 
11- (Re s enbe r ge r) > J. K. 5, 7bf7 
> • X'l' i'-X (A V i a n Disease) 1 
9:717-729 (1 97 5)], 5 2/7Gt*[A' 
^ifX/'i'^ (Bygrave) , A. C. b77V- 
(Faragher) , J. T. , '^t^'J^U-- U3 
-H (Veterinary Record86:75 
8-759 (1 97 0)] fS.E(DWiW^ "^X^-^S® 

w^««iaBifi;i t* c lift 1/ » 6 n 

[0 0 17] *l6?9fC:fcVJTI BDVae^itt, #t 
I BDVdtWr'5 2ii-fii5©2*MlRNAyyA05'feO 

©tt&?tt!i$(c!S$i!<Biig, s%«iyiia%^t^>H-e®± 

?f*>e.#fc I BDV35>e.cDNA$i;^»o:;^)*lca;OjS» 

«6^»3lSfiJffiUTi£<B¥bT»fc©T?;S:<tt>. -fk^ 
AX^jsS bfct)©-T?$-pTfcllH6<jfc3 - Hfsa 

fe^ *j I B D V ®g 6« j«;-r ©T *n««*3i^ 
[0 0 18] if.%mzi&\,^xm^^^^i^ -\t. s±iiffl 

tl/T«pGEM-EX, pTac, pKK2 3 3/4i: 
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V%^^9-. pSVL. pKSV, pMAM;^f(D;«c 
CO 0 1 9] *^?g(c:*V>T I BD ViS^Siffiai^fc 

SR (VP 2, VPS, VP4) 'si::?'n-fety>'>^3 

3. (Jagad i sh) , M. N. 6. 'J^-±}V-t 
tDDJ'- (J. Vi r o 1) 62:1 0 84- 

1 0 8 7 (1 9 8 8)], Kg±ft©iiiSSl*lT'bliS3 

Sifla £ ««T # S "b © T * 5 & 6 C Sit 5 niS: 
[0 0 2 0] :i^§6mtZ^i'fi>f6Wm!<.SBM\mi&n 

vu^i{©iKf^^ t t:iii$l^lig©IAm«7ii» 

Vi. ||C(4i!j»©:5ffifriD^3aE*tT#. j||!ffll7Jl'5r 

w^if^s. ii^atffl©stiituT58S»siAseRSffl 
(c<bibSKiHiijg©iiam(^a^^vni^$(K«ji±ff&^i^^ 

tfe$^©JF*L*^e.&KJ«;S:;5:<-r 
rc«){C«fSSi^'©^*^t!l«>e.n5. «aE®:)&fe(J:l/T 

JtCJ:Sa!3£j5fe. R I ACiSttltfifttaum 9xy 
[0 0 2 1] 

[<^^] 1$S¥3 - 5 0 0 6 0 IT^i^nfcVP 2* 
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[0 0 2 2] 1. «ji*t':/-i';i':^ie^^t<HaoTnsfc 

^6Sl/fc©i:lRl«C^$Wtfft)n*. 
[0 0 2 3] 2. $)g;a«3fi$l/TVi-5rt;{i^e.Sa$ 

nfciii&©*i'i-p^MjPtc<<. JiiSjMStJ&^'i/'f^i';^^ 

i^T^60El/fc©^:N«^;:SS8K^p;fcoTfe^:3a:^^t^5. 
[0 0 2 4] 3. :lz^^mmttzti)^^^K)m*^ 

[0 0 2 5] 4. mw-uxmx-mxtiZLti^^mm 
[0 0 2 6] 5. 9i^ttxmxi^uxti»z.ti)-^i>mm 

[0 0 2 7] Sfc, Si«2g|4K^fflSMi:LTfiJffl-rs 

c * ^ T ii« c "3 ©SBf cjfijg s n 

[0 0 2 8] 1. ;*:S©fiiSSa«-i?fr. ^<©«aE{C 

[0 0 2 91 2. fiiM©i8ffi*«flS¥;^iST:fec;ft^, 

[0 0 3 0] 3. is^fixn-vm^xt^zLtt^ib. m 
[0 0 3 1] 4. mm^o^ jvT.m'mmoxif^^is: 

aSSffi V);^;^HII^^iBt^» I B D V 7 ^ ^> 
lfSaJfi«t;:*tiTtti£f5ffllc I BDV0564ttS2iSSE 
IBDV7i'5^>»a«J«C^ViTttftiS*«<«3tl/ 

[0 032] 

[0 0 3 3] ;^:&2^0!ITl;j;ie^J#^ 1 ©msfiB^j&wt 

S I BDV©I Qt*<&fflVifc. 
40 [0 0 3 4] (1) I BDV^-i^f8ScDNA©f^|| 

m 1 #«) 

^^mCie^bUit I BD V© I Q|ifc&««±tff;i^&i$ 

ffltfc, fTric^esnTVis I BDvsttoiiSEjij 

[AHy> (Huds on) , p. J. e., 5ti'P"f 5* 
^ , 7^/0, . ij-y--5^ (Nu c. A c i d Re 
s. ) 1 4:5 0 0 1-5 0 1 2 (1 9 8 6),+- 
•^>i> (Ki benge) . F. S. B. e>, i^'f-f- 
50 }V't^'ifs.^yJV'\foa~?- (J. Gen. Vi 
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rol.) 71:569-577 (199 0),'^< 
U;^ (B ay 1 i s s) , C. D. a, p^— t 
f • >?x^7;>- tnne?- (J. Gen. V i r o 
1. ) 7 1 : 1 3 0 3-1 3 1 2 (1 9 9 0) ] 

7 'f -7 - S IB V i T I B D V i D a til t I^S: R N A & ^ i! 
tl/T«SaDCjSfe¥»*TcDNASfPlibfc. # 

& nfe c D N A ■mifko^i&%w,vt <X\.1t^y h D N A 

fflt^T. 9 5"C14^. 5 0'C24J. 7 2"C5^T15-9- 
-f i?;KC»3j«'J;<9-ifiiaiK«: (PCR) ^ffVicDN 
A^ii*i$-a:fc. i:oiies. I BDVroB-^^fiSite^ 

4 «D gP^J- M IC Sift 13 * o c D N A t U T» S n 

[0 0 3 5] (2) IBDV®-ii-fiS5cDNA©i?D- 
->if (01#B8) 

KftiLfc. ^'D-->i^'^i'^'-tbTpGEM-3 Z 
(::/'D^:i!;itSS) ^£iWIS»^Sma IT^^JSm A* 

v>/wi.a$D i£ffitiTfe^s-&, m^x±timju 
1 0 9«c*}g!HEtfts-&T-tn-6n®fi«i^#s#fc. 
4 asfcij-jgr^nTi' a -n^i^snfc c D N AS'f-n 

H«^fflftA'<i7^'-pGEM-VP0S#;fe. pGE 

M-vp oifijEv<mmmn^ifid'yifi\tif^7'^^ 

[0 0 3 6] (3) im^n^3.nO^ )i'7.ifl^&Mby 

A^^i a ^/'f ;vx h 7>;^7 r -'^i'^' - p A c YM 1 

Sii-it (pAcYMl/Sma I/BAP) , pGEM 
-VP0*IWIS»lflEcoRI77«J»f^, 

-mm ('^-u>;y-v>A-fAa^ -cmsu 

S¥?t'(bUfc. ^etC, IBDVOcDNABfM- (VP 

0) tpGEMa5^^$7;tfD-xy;P«ai^»iT^^«l 

U VP ODNAg?^><D*.Sy;l'*ie.*(ibfc. pAc 
YMl/Sma I /B A P t V P 0 DN AS^Sig-^ 

Ml-VP04#fc. 
[0 0 3 7] (4) mii^A*+3.P'j7-f 
2 5 2©*;i/9't-*h;HC«S$nfcS f 2 iMsatc 
A+aP-^-fjl/X (AcNPV) SO. ipfu/ce 
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1 1 -paBiiafcsns^Eit. 4 5^j-sit«E«a8i^:/7xs 

y HpAc YMl -VP0DNA$SIK:^3;l'->a'5Affi 
Tliflafch7>X7xi;>'3>l/fc. -lE-®^, 28'CT 

9 6i^M)aBsas#fi«su ■e-oiss±}f&s«u4'c 

xmhfto m^^r. SBiiLfcS«±if*i oofgd^s 
i^^ftCSIRbT, itg3. 5 ©<^hijJiie:«f^tfc 

5 f 2 lifflR ii!?Il 0 6ffllciS»i$-&, 1. 5%©7;«f 

0. 5jg-jL-h7;n/y K&fSTu t^\t2mm 

H'J>geR©^S*^Sfe<?S5J:iA^5>. ~^-V'y)l' 
V y HTft * o TVi^ftH^j^ 'J H 'J >^JB:/9 y * A 
X^^-JUf'^ry hT*l8L/T. Xi^tj -->^f^:^7^- 
r:>^^«;fe;lS:•^fc. m\^x, #&nfciiaftAA'*aD 

e"f;u:^©i'D->*s f 2 liffliacBt/ssfes-ti-. 9 

6 nm^<r)^9iim^sT>s%m»i\zis^nitii:L^. 

ft Al/fcJifi?fcfflai-Si£Wtgag©A> H t bT 

a? s«>e>s;ii:*^fllS3n. ;:oi?p->sr acNpv 

-VPOt^^tfc. 

[0 038] ( 5 ) ffi^A A*4^a. D ;l/X©5§S 
rAcNPV-VPOSS f 2 1 JfflJBICl 0 p f u/c 
el lT!SSSSit-5i:2 4^KS*^6 4 8^Htt>&-3 

xiii$ft«i&i^, «4i±i«(c# < ©le^sgH^d^^i^ & n 

It, flSL/fcgeStti?Y^fx^va (J agad 1 s 

h) , M. N. 6 iPT-i^)^^ • ' 
(J. Virol) 6 2:1 0 84- 1 0 8 7 (1 9 
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AGTAGAGATCmCAMCGATCGCAGCGATGACAMCCCGTCAGATCAAGCrcAACAGIAT 

MetThrAsnFroSerAspGlnAlaGlnGlnlle 
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TGTT(XGTTTArACGGAGCCTTCTGATGCCAACAACCGGACCGGCGTCCATTCCGGACGA 
Val ProPhel 1 eArgSerLeuLeuHe tProTbrlhrGlyProAiaSer I leProAspAsp 
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15 16 
130 140 150 160 170 180 
CACCCTGGAGMGCACACTCTCAGGTCGGAGACTTCMCCTACMTnGACTGm 
ThrLeuGluLysHisThrLeuArgScrGluThrSerThrTyrAsnLeuThrValGlyAsp 
190 200 210 220 230 240 
CACAGGGTCAGGGCTAATTGTCTTCnCCCTGGATT(X:CTGGATCAATTGT^^ 
ThrGlySerGlyLeuIleValPhePheProGlyPheProGlySerlleValGlyAlaHis 

250 260 270 280 290 300 
CTACACACTGCAGAGCAATGGGAACTACAAGTTCGATCAGATGCTCCTGACTG^ 
TyrThrLeuGlnSerAsnGlyAsDTyrLysPheAspGlnMetLeuLeuThrAlaGlDAsn 
310 320 330 340 350 360 
CCTACCGGCCAGnACAACTACTGCAGGTTAGTGAGTCGGAGTCTCACAGTGAGGTCAAG 
LeuProAIaSerTyrAsnTyrCysArgLeuValSerArgSerLeaThrValArgSerSer 
370 380 390 400 410 420 
CACACTCCCTGGTCGCGmAmCTAAACGGCACCGTAAACGOBTG^^^ 
ThrLeuProGiyGlyValTyrAlaLeuAsnGlyTlirValAsDAlaYalThrPheGlDGly 
430 440 450 460 470 480 
AAGCCTGAGTGAACTGACAGATGnAGCTACAATGGGTTGATGTCTGCAACGG(^ 
SerLeuSerGluLeuThrAspValSerlyrAsnGlyLeuHetSerAlaThrAlaAsnlle 
490 500 510 520 530 540 

caacgacaaaattggggatgtcctggtaggggaaggggtcac(x;tcctcagccta(x;cac 

AsnAspLys 1 1 eG 1 yAspVa 1 LeaVa 1 GI yG 1 uGl yVa 1 ThrVa 1 LeuSe rLeuProThr 
550 560 570 580 590 600 
ATCATATGATCTTGGGTATGTGCGACTTGGTGACmTT(XTGCTATAGG^ 
SerTyrAspLeuGlyTyrValArgLeuGlyAspProIleProAialleGlyLeuAspPro 

610 620 630 640 650 660 
AAAAATGGTAGCCACATGTGACAGCAGTGACAGGCCCAGAGTCTAW^ 
LysHe tVal Al aTbrCysAspSerSerAspArgPr oArgValTyrllirl I eThrAl aAl a 
670 680 690 700 710 720 
OSATGAmCCAATTCTCATCACAGTACCAATCAGGTGGGGTAACA^^ 
AspAspTyrGlnPheSerSerGlnlyrGlDSerGlyGlyValThrlleThrLeuPheSer 
730 740 750 760 770 780 
AGCCAACATTGATGCCATCACAAGCCTAAGCGTTGGAGGAGAGCTCGTGnCA^ 
AlaAsnlleAspAlalleThrSerLeuSerValGlyGlyGluLeuValPheLysThrSer 
790 800 810 820 830 840 
TGTCCATAGCCTTGTACTGGGCGOIACCATCTATCTTATAGGATTTGATGGGACM 
ValHisSerLeuValLeuGlyAlaThrlleTyrLeuIleGlyPheAspGlyThrThrVal 
850 860 870 880 890 900 
AACCACCAGAGCTGTGGaGCGAACAATGGGCTGACGACTGGCACCGAC^^ 
ThrThrArgAlaValAlaAIaAsnAsnGlyLeuThrTbrGlyThrAspAsnProIlePro 
910 920 930 940 950 960 
ATTCAATCTTGTGTTTCCGACCCATGAGATAACCCAGCCAATCACATCCATCAAAa 
PheAsnLeuValPheProThrHisGluIleThrGlnProIleThrSerlleLysLeuGlu 
970 980 990 1000 1010 1020 
GATAATGAttTCCAAAAGTGGTGGTCAAGCTGGGGATCAGATGTMTGGTCG^ 
IleMetThrSerLysSerGlyGlyGluAIaGlyAspGioMetSerTrpSerAlaSerGly 
1030 1040 1050 1060 1070 1080 
GAGCCTAGCAGTGACAATCCATGGTGGCAACTATCCAGGGGCCCTCCGTCCCGTCACACT 
SerLeuAlaValThrlleHisGlyGlyAsnTyrProGIyAlaLeuArgProValThrLeu 
1090 1100 1110 1120 1130 1140 
AGTAGCCTACGAAAGAGTGGCAACAGGATCCGTCGTTACAGTCGCTGGGGTGAGCAACTT 
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17 18 
ValAlaTyrGluArgValAlaThrGlySerValValThrValAlaGlyValSerAsnPhe 
1150 1160 1170 . 1180 1190 1200 
CGAGCTGATCCCAAATCCCGAACTAGCAAAGAACCTGGmCAGAATACGGCCGAnTG^ 
GluLeuIleProAsnProGluLeuAlaLysAsnLeuYalThrGluTyrGiyArgPheAsp 
1210 1220 1230 1240 1250 1260 
CCCAGGAGCCATGAACTACACAAAAnCATACTGAGTGAGAGGGACCGTCTTGGCATCA^ 
ProGlyAlaMetAsnTyrThrLysLeuIleLeuSerGluArgAspArgLeuGlylleLys 
1270 1280 1290 1300 1310 1320 
GACCGTCTGGCCAACAAGGGAGTACACTGACTTTCGTGAGTACTTCATGGAAGTGGCTGA 
ThrValTrpProThrArgGl uTyrThrAspPheArgGl uTyrPbeMe tGl uVal Al aAsp 
1330 IMO 1350 1360 1370 1380 
aTCAACTCTOJCCimGATTGaGGAGCAmGGCTTCAAGGACA^ 
LeuAsnSerProLeuLys 1 1 eAl aGl yAl aPheGl yPheLysAspI 1 e 1 1 eArgAl al 1 e 
1390 1400 1410 1420 1430 1440 
AAGGAGGATAGCTGTGCCGGTGGTCTCTACATTGnCCCACCTGCCGCTCCCCTAGCCCA 
ArgArgl 1 eAl aValProVa 1 Val SerThrLeuPheProProAl aAl aProLeuAl aHi s 
1450 1460 1470 1480 1490 1500 
TGCAATTGGGGAAGGTGTAGACTACCTGCTGGGCGATGAGGCACAAGCTGCnCAG^ 
AlalleGlyGlaGlyValAspTyrLeuLeuGlyAspGluAlaGlDAlaAlaSerGlyThr 
1510 1520 1530 1540 1550 1560 
TGCTCGAGCCGCGiaGGAAAAGtMSAGCTGCCTCAGGTC^ 
AlaArgAlaAlaSerGlyLysAlaArgAlaAlaSerGlyArglleArgGlnLeuThrLeu 
1570 1580 1590 1600 1610 1620 
OXCGCTGACAAGGGGTACGAGGTAGTCGCGAATCTATTCCAGGTGCCCCAGM^ 
AlaAlaAspLysGlyTyrGluValValAlaAsnLeaPheGlnValProGlnAsnProVal 
1630 1640 1650 1660 1670 1680 
AGmomTTCTTGCTTCACCTGGGCTACTTaCGGTGCAC^^ 
Val AspGl yl 1 eLeuAal SerProGl yVal LeoArgG 1 yAl aHi sAsnLeuAspCysVal 
1690 1700 1710 1720 1730 1740 
GCTAAGGGTGGGCGaACGCTATTCaTGTGGTCATTACGACAGTGGAAGACGC^^ 
LeuArgVa 1 Gl yA 1 aThrLeuPheProVal Val 1 1 eThrThrVa 1 Gl uAspAl aMe t Thr 
1750 1760 1770 1780 1790 1800 
ACCCAAAGCACTGAACAGCAAAATGniGCTGTCATTGAAGGCGTGCGAGAAGACCTCW 
ProLysAlaLeuAsaSerLysMetPheAlaVallleGIuGlyValArgGluAspLeuGlD 
1810 1820 1830 1840 1850 1860 
ACCTCCATCTCAAAGAGGATCTTTCATACGAACTCTCTCCGGACATAGAGTCTATGGAM 
ProProSerGlnArgGlySerPhelleArgThfLeuSerGlyHisArgValTyrGlyTyr 
1870 1880 1890 1900 1910 1920 
TGCTCCAGATGGGGTGCnCCACTGGAGACTGGGAGAGACTACACTGTTGTCCCAATAGA 
A I aPr oAspG 1 yVa 1 LeuProLeuG 1 uThrG 1 yArgAspTyrTbrVa 1 Va IPr 0 1 1 eAsp 
1930 1940 1950 1960 1970 1980 
TGATGTCTGGGACGACAGCATTAmGTCCAAAGACCCCATTCCTCCTATTC^ 
AspValTrpAspAspSerlleMetLeuSerLysAspProIleProProIleValGlyAsa 
1990 2000 2010 2020 2030 2040 
CAGTGGCAACCTAGCCATAGCCTACATGGATGTGTTTCGACCCAAAGTTCCCAICCATGT 
SerGlyAsnLeuAlal leAlaTyrMetAspYalPheArgProLysValProI leH! sVal 
2050 2060 2070 2080 2090 2100 
GGCTATGACAGGAGACCTCAACGCTTGGGGCGAGATTGAGAAAGTAAGCnCAGAAGCAC 
AlaHetThrGlyAspLeuAsoAlaTrpGlyGluIleGluLysValSerPlieArgSerThr 
2110 . 2120 2130 2140 2150 2160 
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19 20 
CMGCTCaXACmCACCGACnGGaTCAMnGGCTGGTCaCGAa^ 
LysLeuAlaThrAlaHisArgLeuGiyLeuArgLeuAlaGlyProGlyAlaPheAspVal 

2170 2180 2190 2200 2210 2220 
AGACACCGGGCCCAACTGGGCAACGnCATCAAACGCTTCCCCCACAATCCACGCGAC^^ 
AspThrGlyProAsnTrpAl aThrPhel leLysArgPheProHisAsnProArgAspTrp 

2230 2240 2250 2260 2270 2280 
GGACAGGCTCCCCTACCTCAACCTCCCATACCTTCCACCCAATGCAGGACGCCAGTACa 
AspArgLeuProTyrLeuAsnLeuProTyrLeuProProAsnAlaGlyArgGlnTyrHis 
2290 2300 2310 2320 2330 2340 
aTTGCCATGGCmTCAGAGTTCAAAGAGACCCCTGAACTCGAGAGCGCCGTC^^ 
LeuAlaMetAlaAlaSerGluPheLysGluThrProGluLeuGluSerAlaValArgAla 
2350 2360 2370 2380 2390 2400 
CATGGAAGCAGCAGCXAACGTGGACCCACTATTCCAATCTGCACTCAATGTGTTCATC^^ 
He tGl uAl aAl aAI aAsnVa 1 AspProLeuFheGl nSer Al aLeuAsnVa IPhelfe tlrp 
2410 2420 2430 2440 2450 2460 
GCTGGAAGAGAATGGGATOTGTCTGATATGGCCAACTTCGCACTCAGCGAC(^ 
LeuGluGluAsnGlylleValSerAspMetAlaAsnPheAlaLeuSerAspProAsDAla 
2470 2480 2490 2500 2510 2520 
CCATCGGATGa^nnCTTGCAAAm(XACAAGUm 
HisArgMetArgAsnPheLeuAlaAsnAlaProGlnAlaGlySerLysSerGInArgAla 
2530 2540 2550 2560 2570 2580 
CAAGTACGGGACAGCAGGCTACGGAGTGGAGGCCCGGGGCCCCACT^ 
LysTyrGlylhrAlaGlyTyrGlyValGluAlaArgGlyProThrFroGlaGluAlaGln 
2590 2600 2610 2620 2630 2640 
GAGGGAAAAAGATACACmTCTCAAAGAAGATGGAGACTATGGGCATm 
ArgG 1 uLysAspThrArg 1 1 eSerLysLysMe tGl uThrMe tG I y 1 1 eTyrPheAl aThr 
2650 2660 2670 2680 2690 2700 
ACCGGAATGGGTAGCACTCAATGGGCACCGAGGGCCAAGCCCCGGCCAGCT^ 
ProGlaTrpValAlaLeaAsnGlyHisArgGli^roSerProGlyGlnLeuLysTyrTrp 
2710 2720 2730 2740 2750 2760 
GCAGAACACACmAAATACCGGACCCAAACGAGGACTATCTAGACTACGTa^^ 
GloAsnThrArgGl ul 1 eProAspProAsnGI uAspTyrLeuAspTyrValHi sAl aGlu 
2770 2780 2790 2800 2810 2820 
GAAGAGCCGGnGGCATaGAAGAACAAATCATAAGGGCAGCCACGTCGATn^^ 
LysSerArgLeuAlaSerGluGluGlnllelleArgAlaAlaThrSerlleTyrGlyAla 
2830 2840 2850 2860 2870 2880 
TCCAGGACAGGCAGAGCCACCCCAGGCTTTCATAGACGAAGTTGCTAAAGTCTATGAAAT 
ProGlyGlnAlaGluProProGlnAlaPbeTleAspGluValAlaLysValTyrGIuIle 
2890 2900 2910 2920 2930 2940 
CAACCAmCGmCCAAACCAAGAACAGATGAAAGATCTGCTCnGA^ 
AsnHisGlyArgGlyProAsoGlDGluGlnMetLysAspLeuLeuLeuThrAlaMetGlu 
2950 2960 2970 2980 2990 3000 
GATGAAGCATCGCAATCCCAGGCTGGCTCCACCAAAGCCCAAGCCAAAACCCA^^ 
MetLysHlsArgAsnProArgLeuAlaProProLysProLysProLysProAsnAlaPro 
3010 3020 3030 3040 3050 3060 
AACACAGAGACCCCCTGGTCGGCTGGGCCGCTGGATCAGGACTGTCTCT^^^ 
ThrGlnArgProProGlyArgLeuGIyArgTrpIleArgThrValSerAspGluAspLeu 

3070 3080 
TGAGTGAGGCTCCTGGGAGTCTCCCGA 
Glu*** 
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